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as it opens up new possibilities of approaching 
difficulties now arising in certain quarters, as to the 
exact interpretation of parts of the arthropod body where 
similar fusion is effected. Messrs. Wilson and Martin 
contribute a couple of papers on “ The Muzzle of Orni- 
thorhynchus,” and inform us that the beak of that 
animal is in life “ no more horny than a dog’s nose.” 
They show that Turner’s “fibrous membrane” is really 
a cartilaginous tract, and that the immense pre-nasal 
cartilage is the inter-trabecular one of Parker, highly 
specialised. Their observations on the “ rod-like tactile 
organs,” which Poulton first described and discussed in 
their exquisite bearings on the functions of end-organs 
of the Pacinian type, appear on the whole unsatisfactory, 
in consideration of their having worked upon fresh 
material. Their illustrations are crude, and they do not 
seem to have made the most of their preparations. 
Then follows a paper by Mr. C. Hedley, on the aber¬ 
rant gasteropod Parmacochlea , and one by Prof. Ralph 
Tate on the “ Geographical Relations of the Floras of 
Norfolk and Lord Howe Islands,” in which he concludes 
that the latter are to be regarded as outliers of the New 
Zealand region. Baron von Mueller contributes two 
papers on systematic botany, and Mr. R. Etheridge,jun., 
one, already alluded to, upon “ Some Implements and 
Weapons of the Alligator Tribe, Port Essington, North 
Australia.” The series closes with a monograph of 
51 pages, by Mr. W. A. Cobb, on “ Nematodes, mostly 
Australian and Fijian,” in which eighty-two species (half 
of which are new, and many of which are European) are 
worked out, in relation to a plan under which the unit of 
measurement equals the i-iooth part of the worm’s 
length, and certain longitudinal and transverse measure¬ 
ments, taken at points which mark the disposition of 
leading organs and apertures, are ingeniously formulated 
for ready comparison. 

Such is the scope of the volume, and we congratulate 
the committee upon it. So far as the editor is con¬ 
cerned, there is internal evidence of the great labour of 
his task, and that its execution has been to him a labour 
of love. When it is considered that during the com¬ 
pilation of a work so costly and unremunerative, the 
country lay under a sore financial depression, we earnestly 
hope that the meagre list of subscribers announced 
within its covers will be supplemented by a number 
sufficient for adequate repayment. 

The illustrative plates are somewhat unequal in merit, 
those of the Photoline Printing Company being in par¬ 
ticular not a little crude and muzzy. We note, however, 
with intense satisfaction, the work of a native litho¬ 
grapher, Wendel by name. Anything more satisfactory 
than his draughtsmanship it is difficult to conceive ; and 
illustrations such as those numbering pi. xi., fig. 9, 
and pi. xiv., fig. 1, betoken, on his part, artistic feeling 
( Geist) of a high order, and, on that of the printer, 
manipulative skill worthy the highest encouragement. 
For the “discovery” of this artist Prof. Spencer has to 
be thanked ; and it is not a little irritating to us at home 
that it should have remained for our antipodean confreres 
to first reach that standard of excellence in scientific 
illustration which, in association with the well-known 
names of certain continental lithographers, has been so 
long the admiration of the biological world. 
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The contents of the volume, when broadly estimated 
in correlation with the work which the Australasian 
biologists have during the last decade made public, 
amply testifies to a determination on their part to leave 
the study of histogenesis and the refinements of micro¬ 
scopy to us at home, in preference for the monographing 
of their indigenous fauna and flora, along those broader 
lines upon which the great problems to which they hold 
the keys must be solved. The resolution is as wise as it 
is noble on their part, and in adopting it they are un¬ 
questionably furthering the foremost desires o f the 
generous and far-sighted man whose pioneer’s work they 
have so successfully combined to memorialise. 

G. B. H. 


HARMONIC ANALYSIS. 

An Elementary Treatise on Fourier's Series, and 
Spherical , Cylindrical, and Ellipsoidal Harmonics, 
with Applications to Problems in Mathematical Physics. 
By W. E. Byerly, Ph.D., Professor of Mathematics 
in Harvard University. (Boston, U.S.A. : Ginn and 
Co.) 

T HIS treatise contains, in an expanded form, the 
subject-matter of a course of lectures by Prof. 
Byerly, on the functions mentioned in the title. The 
properties of the functions are developed, to a large 
extent, by means of special examples of their application 
to obtain solutions of problems involving the differential 
equations of physics. The object of the treatise appears 
to be rather to give examples of the practical applica¬ 
tions of the functions, than to develop in detail their 
analytical properties ; many important theoretical points 
are accordingly passed over, the results of investigations 
being in many cases merely stated. In the introductory 
chapter the functions of Legendre and Bessel are intro¬ 
duced by means of some of the simpler differential 
equations of physics. As a matter of method, we think 
it might have been better to have referred all the 
functions to Laplace’s equation in the first instance, 
leaving the cases of the equations of heat, vibrations, 
&c. for subsequent treatment; thus, for example, the 
circular and exponential functions, spherical harmonics, 
and Bessel’s functions should make their first appearance 
in the normal forms, 


a C r 


CO'S cos 
• mx. ■ ny, 

cm • cm y 3 


A c ? s ;;^.P"(cosd), 


± kz COS , 

e ■ m<h , 

ci n • 


j a-p), 


which satisfy the equation 

V ! v = o. 

The least satisfactory part of the book appears to us 
to be the treatment of Fourier’s series in chapters ii. and 
iii,; it is neither desirable nor possible in an elementary 
treatise to give a complete discussion of the various 
points which arise in such a subject as the expansion of 
arbitrarily given functions in series of circular functions, 
but it is eminently desirable that it should be distinctly 
pointed out whenever a result is obtained by a method 
which falls short of demonstration, and the nature of the 
assumptions made, should as far as possible be indicated. 
If this is not done, the student is misled into thinking 
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that results have been demonstrated which have really 
only been suggested as possibly true. A case in which 
the criterion we have laid down is not satisfied, occurs 
on p. 35, where, after having shown that a finite series of 
sines can be found, the sum of which coincides with the 
values of a prescribed function at n points, the author 
states that since this result holds good however large n 
may be, the limiting form of the curve represented by the 
series absolutely coincides with the arbitrarily given 
curve between the limits of the variable. A precisely 
parallel argument would show that a similar result was 
true for a power series, which is well known not to be the 
case. No sufficient safeguard is given by the statement 
on the next page that the infinite series must be con¬ 
vergent, or by the limitation introduced on p. 38. The 
method by which Fourier’s double integral is obtained on 
p. 53, is another example of a case in which the student 
will be apt to believe that the result has been proved. 
We think that it is very doubtful whether the simplifica¬ 
tion of Dirichlet’s proof of the convergence of Fourier’s 
series obtained by considering a particular case of the 
series, as in chapter iii., is sufficiently great to compen¬ 
sate for the loss of generality. 

In chapter iv. a number of interesting and instructive 
special problems in heat and in vibrations are considered, 
a considerable number of exercises being left for the 
student to solve. 

The treatment of spherical harmonics in chapters v. 
and vi. is satisfactory ; a little more space might, how¬ 
ever, have been with advantage devoted to the discussion 
of solid harmonics as developed by Thomson and Tait, 
and by Maxwell. 

In chapter vii., in which Bessel’s functions are con¬ 
sidered, the infinities of the two Bessel’s functions, both 
for real and imaginary arguments, should have been 
evaluated, as the selection of the proper forms for the 
solution of potential problems requires a knowledge of 
the values of the functions when the argument is infinite. 
Chapter viii. gives a good introduction to Lamd’s func¬ 
tions, the toroidal functions being also briefly mentioned. 
The interesting historical summary, added by Dr. Bocher, 
adds considerably to the value of the book. 

In spite of some defects, the treatise is in many ways 
in advance of any other on the same subjects, in the 
English language, and should be consulted by all students 
of mathematical physics. E. W. H. 


OUR BOOK SHELF. 

Bird Life in Arctic Norway. By Robert Collett, Pro¬ 
fessor of Zoology in the University of Christiania. 
Translated by A. H. Cocks, M.A. (London : R. H. 
Porter, 1894. 

The snow-covered peaks of the Land of the Midnight 
Sun possess irresistible powers of attraction for most 
lovers of nature. And they who make periodica! migra¬ 
tions tothis Switzerland of North Europe, as well as casual 
tourists, cannot do better than provide themselves with 
a copy of the popular brochure now before us. In it 
the traits of the bird-life in the three natural zones 
of which Arctic Norway consists will be found interest¬ 
ingly treated. These three natural divisions are (1) the 
coast district and the belt of islands girding the coast up 
to North Cape ; (2) the deep fjords of the Arctic Ocean 
and the adjacent river basins in East Finmarken ; and 

NO. 1278, VOL. 49] 


(3) the interior plateaus of Finmarken, or Lapland 
proper. Each region is brightly described, and the 
peculiar characteristics of the bird-life in it are plainly 
set forth. The information imparted by the guide 
is accurate and well adapted for the general reader ; and 
the ornithologist will also find in it much that is worth 
reading, especially as a list of the birds of Norway, 
arranged according to the rules of the British Ornitho¬ 
logists’ Union, is given in an appendix. It would be an 
advantage if, in future editions of the book, the names of 
places referred to by means of capitals and dashes, thus, 

M-, T——, &c. were printed in full. To guess the 

locality from these designations is sometimes difficult, 
and the signs themselves are always tantalising. 

A Text-Book of Euclid’s Elements. (Books ii. and iii.) 

By H. S. Hall, M.A., and F. H. Stevens, M.A. 

(London: Macmillan and Co., 1894.) 

In this work the authors deal exclusively with the second 
andthird books of Euclid. Thepropositionsandtheirproofs 
are clearly stated and proved, and very little additional 
matter, with the exception of corresponding algebraical for¬ 
mulae and exercises, is inserted between the propositions 
themselves. Later in the book, following a few words on 
the method of limits as applied to tangency, several of 
the well-known theorems on Book iii., with numerous 
examples, are given ; thus one is brought into contact 
with problems on tangency, orthogonal circles, pro¬ 
perties of the pedal triangle loci, maxima and minima, 
&c., concluding with a series of harder miscellaneous 
examples. A short appendix contains one or two pro¬ 
positions on the pole and polar, and radical axes. The 
book is thoroughly suited for work in schools and col¬ 
leges, and is printed neatly with distinct figures. W. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications. ] 

Panmixia. 

It is now twenty years ago that I published in these columns 
the doctrine of Panmixia, or Cessation of Selection, and since 
this doctrine was independently re-enunciated by Prof. Weismann 
1 have repeatedly had occasion both to explain and to defend 
our common views upon the subject. For it is surprising how 
many of our foremost English evolutionists seem to have 
found a difficulty in understanding exactly what is meant by the 
doctrine. In view, therefore, of Prof. Weismaun’s forthcoming 
lecture at Oxford, it seems desirable that the present standing of 
the matter should be presented to the consideration of English 
biologists. An opportunity may thus be afforded him of 
answering the objections which they have raised against one of 
the fundamental doctrines of his entire system. 

In Nature of April 12 Mr. Wallace writes:—“He (Mr. 
Kidd) is under the mi-taken impression that the theory 
(i.e. the state) of panmixia leads to continuous and unlimited 
degeneration. Many writers have pointed out that this is an 
error. The amount of degeneration thus produced would be 
limited to that of the average of those born during the preceding 
generations in place of the average of those that had survived'. 
As Prof. Lloyd Morgan puts it, the survival-mean would fall 
back to the birth-mean.” 

This way of putting it, however, was originally due to Prof. 
Ray Lankester, whose views and terms relating to the subject 
were afterwards adopted provisionally by Prof, Lloyd Morgan. 
It may still be remembered by your biological readers that 
about four years ago Prof. Ray Lankester somewhat vigorously 
attacked my views on the Cessation of Selection as a cause of 
degeneration, and disputed their identity with those of Prof. 
Weismann on Panmixia. He urged that by Panmixia Weis¬ 
mann meant, not the merely passive cessation of selection, but 
an active reversal of it, through Economy of Nutrition, &c. 
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